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BACKGROUND 

The  Concepts  Evaluation  Model  (CEM)  is  a  theater  combat  simulation 
model  which  resolves  combat  at  the  Blue  brigade  and  Red  division  level. 

As  with  all  combat  simulation  models,  input  derivation  for  attrition  and 
maneuver  data  is  a  major  task.  The  basic  structure  of  the  CEM  inputs 
include  (1)  the  weapon  characteristics  for  the  battle  engagements  and 
(2)  the  resources  available  to  each  opposing  side  (Red  and  Blue). 

£  . 

One  of  the  basic  ingredients  in  the  weapon  characteristics  descrlp- 

<i_  ac¬ 

tion,  as  used  in  the  CEM,  is  the  "firepower  potential."  This  is  a  number 

(value)  derived  for  each  weapon  type,  for  each  engagement  type,  as  a 

function  of  the  quantity  of  expected  rounds  expended,  the  lethal  area  of 

a  round,  a  correlation  coefficient  which  equates  lethal  area  to  the 

probability  of  kill  and  a  battle  intensity  factor.  These  firepower  values 

are  used  in  the  CEM  to  compute  the  combat  attritions  and  FEBA  movements. 

Built  into  these  numbers  and  the  algorithm  to  compute  the  attrition  is: 

1.  All  shooters  have  an  equal  capability  to  engage  all  ! 

/ 

targets,  thus  the  firepower  is  equally  distributed 
among  all  targets. 

2.  In  any  type  of  engagement  each  weapon  expends  an 
expected  quantity  of  rounds  regardless  of  the 
quantity  of  targets. 


3.  The  allocation  of  fire  fails  to  include  variations 
in  target  availability. 

i 

\ 

This  report  documents  a  proposed  attrition  and  calibration  process 
intended  to  offset  these  present  shortcomings.  This  new  attrition  pro¬ 
cess  is  centered  around  an  algorithm  developed  at  the  US  Army  Concepts 
Analysis  Agency  by  Dr.  Alan  Johnsrud.  Its  principal  feature  is  its  use 
of  battle  attrition,  as  generated  by  a  high- resolution  model,  to 
calculate  attrition  for  differing  combat  situations. 

An 


i 


2 


SPECIFIC  TASKS 

The  objective  of  this  study  was  to  assist  in  the  modification  of 
the  Concepts  Analysis  Agency  (CAA)  version  of  the  CEM  in  support  of 
follow-on  effort  to  the  Army  Heavy/Light  Forces  Study;  specifically, 
by  developing  an  improved  capability  for  calibration  of  the  OEM's 
attrition  calculations  to  that  of  a  high-resolution  model  and  improved 
flexibility  in  CEM  to  represent  variations  in  theater  defensive  concepts. 

The  report  is  divided  into  two  sections.  The  first  section 
describes  Dr.  Johnsrud's  algorithm,  the  design  of  the  proposed 
attrition  process  (algorithm)  in  the  CEM  and  the  results  of  some  computer 
generated  parametric  variations  of  the  algorithm.  The  second  section  of 
this  report  describes  the  new  rule  structure  and  logic  for  the  CEM  to 
simulate  fixed  fortified  defensive  lines. 

The  FORTRAN  program  used  to  test  the  attrition  algorithm  is  con¬ 
tained  in  the  appendix.  This  program  was  originally  programmed  by  Mr. 
Jerry  Schultz  of  the  US  Army  Concept  Analysis  Agency  (CAA)  and  modified 
by  the  author.  The  program  currently  resides  in  the  CAA  Univac  Computer 
under  the  file  name  "24-ATRITT." 


3  DESCRIPTION  OF  ATTRITION  ALGORITHM  W/CEM  DESIGN  SECTION  I 

The  proposed  attrition  algorithm  is  centered  around  the  results  of 
a  high-resolution  combat  simulation  model.  The  algorithm,  as  previously 
stated,  is  designed  to  extrapolate  the  attrition  results  (killer/victim 
scores)  from  those  generated  by  the  high-resolution  model  to  those 
appropriate  to  combat  situation  as  generated  by  the  CEM.  This  extrap¬ 
olation  Includes  the  effects  of  fire  allocation  as  a  function  of  target 
and  shooter  availability.  The  required  data  inputs  take  the  form  of: 

1.  The  quantity  of  weapons,  by  type,  killed  by  each  type 
of  shooter  (killer/victim  scores). 

2.  The  quantity  of  rounds  fired  at  each  type  of  weapon 
by  each  type  of  shooter. 

3.  The  quantities  of  weapons  of  each  type  on  each  side. 

4.  The  stowed  load  of  ammo  (rounds)  with  each  type  of 
weapon. 

The  particular  advantage  of  using  the  killer/victim  scores  is  that  they 
reflect  the  engagement  attrition  as  simulated  in  the  high-resolution  model 
as  a  function  of: 

1 .  Target  acquisition 

2.  Fire  allocation  and  ammo  expenditure 

3.  Target  and  shooter  availability 

These  killer/victim  scores  are  also  influenced  by  sensors,  intelligence, 
communication,  and  the  weather  conditions  which  existed  in  the  high-resolution 
model.  These  conditions  will  carry  forward  throughout  the  CEM;  i.e.  care¬ 
ful  attention  to  the  quality  of  the  scenario  and  data  input  to  the  high- 
resolution  model  is  required. 

Figure  I  is  a  macro  flow  diagram  showing  the  sequential  process 
from  the  generation  of  killer/victim  scores  to  the  attrition  calculations 
in  the  CQ1.  The  proposed  attrition  algorithm  is  set  up  in  two  phases. 

The  first  phase  (see  Figures  1  and  2)  resides  in  the  CO!  preprocessor. 

Its  function  is:  (1)  read  (tape  or  disk  file)  the  killer/victim  scores 
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Figure  1.  High-Resolution  Model/CEM 
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Figure  2.  Phase  I  of  Attrition  Calibration  Algorithm 
(Continued) 


and  other  data  (see  Table  2  in  the  appendix)  generated  by  the  high  resolu¬ 
tion  model,  (2)  compute  a  weapon's  relative  contribution  (intrinsic  value) 
to  inflict  enemy  losses  as  a  function  of: 

a.  Target  vulnerability 

b.  Target  availability 

c.  Shooter  availability 

d.  Target  threat 

and  (3)  compute  that  fraction  of  an  assessment  cycle  a  weapon  is  available 
as  a  target  based  on: 

a.  The  quantity  of  rounds  expended  by  the  ith  type  shooter 
against  the  jch  type  target. 

b.  The  probability  of  the  ith  type  shooter  killing  the  jth 
type  target. 

c.  The  quantity  of  the  ith  type  shooters. 

d.  The  intrinsic  value  of  the  jth  type  target  to  the 
ith  type  shooter. 

e.  The  rate  of  fire  of  the  ith  type  shooter  against  the 
jth  type  target. 


The  flow  diagram  in  Fig.  2  shows  Phase  I  of  this  algorithm  as 
it  was  tested  using  data  generated  by  the  high-resolution  model  CARMONETTE.^ 
Referring  to  Fig.  2:  the  following  data  is  required  for  Phase  I: 


killer/victim  scores  of  the  ic^  shooter  type 
against  the  jth  target  type. 


F 


ij 


quantity  of  rounds  fired  by  the  ich  shooter  type 
against  the  jth  target  type. 


■  quantity  of  shooters  of  type  i. 
Rate  -  stowed  ammo  load  by  weapon  type. 


^Due  to  the  unavailability  of  the  division-level  Combat  Sampler  Generator 
model  (currently  under  development  at  CAA)  results  from  the  CARMONETTE 
model  were  used  to  generate  the  required  killer/victim  scores  and  other 
data. 
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The  CEM  is  divided  into  three  parts.  The  first  part  is  the  pre¬ 
processor,  which  reads  the  scenario  input  data  and  builds  "packed"  data 
arrays  for  the  main  model.  The  second  part  is  the  main  model  which  simu¬ 
lates  the  theater  combat;  and  the  third  part  is  the  postprocessor,  which 
generates  the  reports.  As  shown  in  Fig.  1,  the  preprocessor  scans  the 
input  data  for  errors.  It  is  therefore  the  logical  place  to  scan  the 
high-resolution  model  data,  such  as  weapon  type,  for  inconsistencies 
between  the  CEM  weapon  type  descriptions  and  those  used  in  the  high  reso¬ 
lution  model.  For  example,  if  there  are  four  types  of  tanks  used  in 
the  high-resolution  model  and  five  types  of  tanks  used  in  the  CEM  weapon 
description,  an  error  exists.  Additional  error  checking  should  include 
checking  the  probability  of  kill  (P^ ) ,  as  generated  in  Phase  I  of  this 
algorithm,  to  make  sure  none  exceed  1.0.  Phase  II  of  this  algorithm, 
which  extrapolates  the  attrition  to  differing  weapon  mixes,  should  be 
executed  in  the  CEM  preprocessor  with  the  weapon  count  equal  to  that 
used  in  the  high- resolution  model.  Since  the  weapon  count  is  equal  to 
that  used  in  the  high-resolution  model,  the  attrition,  as  computed  by 
Phase  II,  should  equal  that  generated  by  the  high  resolution  model.  If 
the  results  are  not  reasonably  close  (see  Table  1  for  an  example) ,  then 
additional  checking  of  the  high-resolution  data  is  indicated. 

The  process  of  interface  between  the  high  resolution  model  and  the 
CEM  preprocessor  must  be  computerized.  The  magnitude  of  data  required 
for  this  proposed  attrition  calibration  process  would  otherwise  be  unmanage¬ 
able.  For  example,  the  maximum  data  requirement  is:  50  weapon  types  on  each 
side  (50  types  of  killers  times  50  types  of  victims  •  2500)  times  the 
8  possible  engagement  types  times  the  U  possible  terrain  types  times  the 
2  types  of  data  arrays  required  (klller/vlctlm  and  rounds  fired),  yields 


2500  x  8  x  4  x  2  -  160,000  data  items 

The  output  from  the  computatic.i  in  Phase  I,  CEM  preprocessor,  is 
an  array  of  target  availabilities  (A^ ) .  Recall  that  (A^j )  is  that 
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TABLE  1 

EQUAL  FORCE  ATTRITIONS 


Weapon 

CARMONETTE 

Phase  II 

JTyPe 

Attrition 

Attrition 

Bl 

4.12 

4.25 

®2 

4.32 

4.71 

b3 

0 

0.20 

b4 

0.13 

0.16 

b5 

0 

0.03 

b6 

2.13 

2.10 

b7 

0.53 

0.56 

b8 

0 

0 

R1 

54.06 

53.94 

r2 

1.06 

0.95 

r3 

12.72 

12.44 

R4 

3.92 

4.04 

R5 

0 

0 

R6 

0 

0 
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fraction  of  an  accessment  cycle  for  which  the  type  target  is  avail¬ 
able  to  the  ic^  type  shooter.  This  array  along  with  other  arrays  such 
as  the  probability  of  kill  (given  a  shot)  of  the  ic^  type  shooter  against 
the  target  type  (P^)  and  the  ammo  stowed  load  by  weapon  type  i 
(rate  are  "passed"  from  the  CEM  preprocessor  to  the  C01  main  combat 
model.  The  main  combat  model  of  the  CEM  then  uses  this  data  and  Phase  II 
of  the  attrition  algorithm  to  compute  battle  attrition  (based  on  varia¬ 
tions  in  weapon  mix  as  a  function  of  each  CEM  engagement). 

As  shown  later  (Fig.  4),  Phase  II  is  an  iterative  solution  of  a 
series  of  equations.  The  first  step  is  to  compute  the  fire  allocated 
(F^j)  by  the  ith  type  shooter  against  the  jth  type  target.  This  compu¬ 
tation  is  a  function  of: 

1.  That  fraction  of  an  assessment  cycle  (in  the  CEM  this  is 
12  hours)  for  which  the  jth  type  of  target  is  available  to 
the  ith  type  of  shooter  (A^j ) . 

2.  The  rate  of  fire  for  the  ith  type  of  shooter  (Rate  ^) . 

3.  The  average  quantity  of  the  jttl  type  of  target  in  the 
engagement  (nj). 

4.  The  probability  that  the  ith  type  of  shooter  kills,  per 
round,  the  jth  type  of  target  (Pij)* 

5.  The  relative  intrinsic  weapon  value  (Ij).  The  first 
Iteration  of  Phase  II  uses  the  (1^)  value  as  computed  in 
Phase  I  of  this  algorithm.  Each  subsequent  iteration  of 
Phase  II  computations  will  use  the  (Ij)  value  computed 
during  the  previous  iteration. 

The  second  step  is  to  compute  the  attrition  to  the  jth  type  of  target 
by  the  ith  type  of  shooter  (ATjj).  This  is  a  function  of  the  quantity  of 
the  i^h  cype  shooters  (h^)  in  the  engagement  times  the  number  of  rounds 
allocated  by  the  ith  type  shooter  against  the  jth  type  target  (F^j)  times 
the  probability  of  a  kill  (P^)  per  round.  The  third  step  is  to  compute 
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a  "new"  intrinsic  value  for  each  weapon  (1^ )  based  on: 

til 

1.  The  quantity  of  the  i  type  of  shooters. 

2.  The  attrition  (AT^.). 

3.  The  intrinsic  weapon  value  (1^). 

The  iteration  of  these  steps  continues  until  the  difference  between  the 
weapon  attrition  (AT^ ) ,  as  computed  during  the  present  iteration,  does 
not  significantly  differ  from  that  of  the  previous  iteration,  (i.e.,  the 
solution  coverages).  Experience,  to  date,  has  shown  that  8  to  10 
iterations  are  required  to  meet  a  convergence  criterion  of  (0.01). 

3.1  ESTIMATION  AND  ASSESSMENT  MODIFICATIONS 

In  the  current  version  of  the  CEM,  each  unit  computes  a  measure  of 
the  strengths  of  his  own  forces  and  of  those  opposing  him.  A  component 
of  this  measure  is  the  unit's  state,  which  represents  the  unit's  present 
firepower  divided  by  the  unit's  full  TOE  firepower.  The  unit's  state 
is  used  as  an  indicator  of  the  potential  mission  a  unit  may  undertake. 

It  is  therefore  an  indicator  of  potential  force  value  relative  to  a 
particular  mission.  To  rid  the  CEM  completely  of  firepower  scores, 
research  is  needed  to  derive  a  "force  value"  that  correlates  with  the 
new  attrition  process.  However,  for  the  time  being  some  form  of  fire¬ 
power  scores  must  remain  a  part  of  the  CEM  to  allow  for  the  situation 
estimation. 

For  the  battle  assessment  process  the  firepower  scores  can  be 
deleted.  Insofar  as  the  killer /victim  score  are  available.  The  major 
break  (modification)  to  the  CEM  is  to  void  that  portion  of  the  assess¬ 
ment  logic  for  which  the  proposed  attrition  algorithm.  Phase  II,  can  be 
substituted.  As  shown  in  Figs.  3,  4,  and  5  this  proposed  attrition  algo¬ 
rithm  is  a  subroutine  which,  for  the  CEM' 8  assessment  logic,  replaces 
the  CEM  subroutine  MYOUT.  As  the  subroutine  MYOUT  is  currently  shared 
by  both  the  CEM's  situation  estimation  and  assessment,  only  that  portion 
of  MYOUT  which  deals  with  assessment  is  deleted.  The  subroutine  MATSUM 
generates  the  firepower  matrix  for  both  the  situation  estimation  and 
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assessment.  The  assessment  logic  should  be  removed.  This  assessment 
logic,  in  both  MTOUT  and  MATSUM,  is  identified  by  the  switch  KPRSW  -  1 
(KPRSW  *  0  is  for  estimation).  Mote  for  those  weapons  such  as  CAS,  for 
which  there  may  not  be  killer/victim  scores,  the  foregoing  subroutines 
will  continue  to  build  that  portion  of  the  firepower  matrix  as  required 
for  battle  assessment. 

During  the  battle  assessment  logic  a  new  subroutine  (ATTRIT)  is 
"called."  ATTRIT,  as  shown  in  Figs.  3  and  5,  will  set  up  the  weapon 
counts  by  type  for  each  subsector  engagement  and  modify  the  weapon  counts 
according  to  the  fraction  of  the  unit  engaged.  Any  constraints  due  to 
AMMD/POL/or  OTHER  supply  shortages,  as  computed  by  the  subroutine  PQMOD, 
will  reduce  the  quantity  of  weapons  in  the  engagement.  In  the  absence 
of  killer/victim  scores  for  the  artillery  and/or  close  air  support,  that 
portion  of  MATSUM  which  sums  the  firepower  matrix  into  one  such  matrix 
must  be  duplicated  in  ATTRIT.  That  portion  of  the  weapon  description 
array  (WPNBUF)  which  hold  the  firepower  for  each  weapon  type  for  each 
engagement  type  is  deleted.  Other  portions  of  the  battle  assessment 
such  as  RESLOS  (reserve  unit  losses)  must,  in  the  absence  of  killer/ 
victim  scores,  continue  to  use  the  firepower  scores  for  attrition. 

The  output  of  the  subroutine  (ATTRIT)  is  the  attrition  by  weapon 
type.  This  replaces  much  of  the  present  subroutine  (CASL) .  Much  of  that 
portion  of  CASL  which  remains,  calculations  and  bookkeeping  of  DNBI,  KIA 
and  other  such  operations,  will  have  to  be  rewritten.  The  current  sub¬ 
routines  (TNKAPC  and  HELOSS)  can  be  voided  with  the  exception  of  the 
repairable  and  abandonment  computations.  The  remaining  portion  of  these 
two  subroutines  which  compute  the  repairable,  etc.,  should  be  called  by 
(ATTRITT).  Since  the  ammo  expenditures  are  computed  by  the  new  attrition 
algorithm,  this  computation  is  handled  in  the  new  subroutine  ATTRIT.  The 
subroutine  DECRMT  (decrements  losses  from  unit's  status  file)  and  CRQMT 
(sums  losses  and  resupply  requirements  across  the  entire  theater)  remain 
as  they  are. 
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3.2  BEHAVIORAL  ANALYSIS 

The  results  of  six  parametric  variations  (weapon  counts)  are 
shown  In  Figs.  6  and  7.  The  first  test  applied  to  the  attrition  algo¬ 
rithm  was  to  determine  If,  given  an  array  of  killer/victim  scores  from 
the  CARMONETTE  model,  Phase  II  would  reproduce  the  same  attrition  results 
given  the  same  weapon  counts.  As  shown  in  Table  1,  the  attrition  algo¬ 
rithm  did  reproduce  the  input  data.  The  next  series  of  parametric  varia¬ 
tions  changed  the  quantity  of  all  Red  weapons  from  one-fourth  to  ten  times 
the  CARMONETTE  inputs.  In  Figs.  6  (attrition)  and  7  (ammo  expenditure) 
the  horizontal  axis  is  the  quantity  of  Red  weapons  as  just  described. 

In  Fig.  6  the  vertical  axis  is  the  total  weapon  attrition  for  the  Red 
weapon  Rl)  and  the  Blue  weapon  (Bl).  The  attrition  (Fig.  6)  as  calcu¬ 
lated  by  the  proposed  attrition  algorithm,  shows  all  the  Blue  weapons 
of  type  1  are  killed  when  the  Red  weapon  count  is  about  three  times  the 
CARMONETTE  inputs.  Red  attrition  however,  reaches  a  maximum  when  the 
weapon  count  is  about  2.6  times  the  quantity  used  in  the  CARMONETTE  run. 

As  the  Red  force  is  increased  beyond  this  point  the  Red  attrition  declines. 
The  derivation  of  these  numbers,  in  this  case  the  CARMONETTE  model,  has 
built-in  the  target  acquisition  system  (target  availability  A^),  and  an 
implied  fire  rate.  As  long  as  targets  are  available  and  weapons  can  engage 
them,  increasing  the  quantity  shooters  on  one  side  will  increase  the  oppos¬ 
ing  side's  attrition.  In  this  example,  as  the  Red  force  (quantity  of 
weapons)  increases.  Blue  is  capable  of  attriting  Red  up  to  a  point  of 
saturating  his  (Blue's)  target  acquisition  and  firing  systems;  i.e.. 

Blue's  fire  rate  is  fully  committed;  thus  additional  Red  targets  cannot 
be  "serviced"  by  the  Blue  weapons.  Red  on  the  other  hand,  may  engage 
Blue  by  multiple  shooters  per  target.  Under  such  conditions  Blue's 
attrition  is  quick  and  con^lete.  The  faster  Red  can  attrit  the  Blue 
shooters  the  more  Red  weapons  survive.  Figure  7  reinforces  the  fore¬ 
going  by  showing  Blue's  rounds  (anmo)  expended  as  "peaking"  at  about  125 
rounds  for  the  assessment  cycle  for  all  Blue  type  1  weapons.  As  the 
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Red  force  increases ,  the  quantity  of  rounds  expended  by  the  31ue  type  1 
weapons  decreases;  i.e.,  the  shorter  the  life  of  the  shooter  (in  this 
case  Blue)  the  less  rounds  (ammo)  expended. 

One  additional  set  of  parametric  variation  runs  were  made  to 
determine  how  well  the  attrition  algorithm  could  reproduce  CARMONETTE 
results.  The  results  of  three  CARMONETTE  runs,  whose  variations  con¬ 
sisted,  of  the  quantity  of  Red  tanks  (20,  40,  and  80) — all  other  weapon 
counts  remained  constant — was  available.  The  attrition  algorithm  (Phase 
1)  was  calibrated  to  the  killer/victim  scores  of  the  80  Red  tanks 
CARMONETTE  run.  Phase  II  of  the  attrition  algorithm  reproduced  the  same 
attrition  quantities  as  CARMONETTE.  However,  as  can  be  seen  in  Fig.  8, 
the  attrition  algorithm  deviated  somewhat  from  the  CARMONETTE  results 
when  the  20  and  40  Red  tank  forces  were  computed.  This  variation  in  results 
supporting  a  requirement  for  continued  parametric  sensitivity  examination. 
One  possible  explanation  of  the  deviation  in  comparing  results  is  shown 
in  the  "error  bars"  (Fig.  8).  The  variation  in  attrition,  as  generated 
by  CARMONETTE  for  15  replications  of  the  same  scenario,  is  significant 
enough  to  force  the  results  of  Phase  II  of  the  attrition  algorithm  to  be 
somewhat  low. 

3.3  SUMMARY 

Given  that  the  data  storage  and  computer  central  processor  unit's 
(CPU)  speed  make  such  data  storage  requirements  manageable,  then  the 
calibration  of  the  CEM's  attrition  process  to  this  new  algorithm  is 
viable.  The  proposed  automated  tie  between  the  high- resolution  model 
and  the  CEM  preprocessor  should  alleviate  most  problems  associated  with 
manually  handling  the  required  data  inputs.  For  the  CEM,  the  only  problem 
associated  with  the  use  of  this  attrition  algorithm  is  the  availability 
of  data.  For  those  targets  for  which  the  CEM  currently  assesses  casual¬ 
ties,  such  as  the  reserve  unit,  for  which  there  may  not  be  killer/victim 
scores,  either  a  new  attrition  methodology  will  have  to  be  developed 
or  the  CEM  will  have  to  continue  to  use  its  present  firepower  scores. 
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Figure  8.  Quantity  of  Red  Tanks  in  Scenario 

(All  Other  Weapon  Counts  Held  Constant) 
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4  FIXED  FORTIFIED  DEFENSIVE  LINES  SECTION  II 

During  Che  Heavy/LlghC  Study  a  need  was  recognized  to  expand 
Che  flexibility  of  Che  CEM  to  represent  intermediate  variations  of  fixed 
and  mobile  theater  defense  concepts.  This  section  of  this  report  is 
an  outline  of  a  proposed  method  (design)  to  include  fixed  fortifications 
at  various  locations  on  the  battlefield. 

Part  of  the  Heavy/Light  Study  documentation^  specified  tnat  the 
required  programming  changes  to  the  CEM  must  include  "phase  lines."  As 
proposed  and  coded  there  may  be  up  to  three  phase  lines  per  side. 

The  location  and  length  of  each  phase  line  is  set  by  the  user  as  part 
of  the  initial  scenario  data  input. 

It  is  proposed  that  any  or  all  phase  lines  defined  may  have 
weapons  co-located  within,  much  as  a  division,  brigade,  or  any  other  unit 
in  CEM  is  currently  defined;  i.e. ,  each  phase  line  will  have  a  status 
file.  If  the  status  file  of  a  phase  line  has  a  zero  balance  then  there 
are  no  weapons  co-located  in  the  phase  line.  Note:  the  presence  or 
absence  of  weapons  with  a  phase  line  does  not  preclude  that  phase  line 
from  being  used  as  an  event  trigger  for  command  and  control. 

Essentially,  the  phase  line  with  fortifications  works  as  follows. 

As  the  FEBA  advances,  it  may  encounter  a  phase  line.  If  the  phase 
line  has  fortifications  the  FEBA  advance  will  stop  at  the  phase  line — 
regardless  of  the  computed  advance.  That  portion  of  the  defender  (assum¬ 
ing  the  phase  line  belongs  to  the  defender's  side)  which  is  located  at 
the  phase  line  will  augment  its  firepower  by  that  fraction  of  the  phase 
line  touching  the  FEBA. 


Concepts  Evaluation  Model  Modifications  for  Heaw/Light  Forces  Eval¬ 
uation  (CEMHL) .  General  Research  Corporation,  1068-01-79-CR,  March 
1979. 
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For  example: 


assume  (a)  Phase  line  length  -  10  km 

(b)  Defender's  FEBA  touches  4  km  of  the  phase  line 

then, 

(Phase  line  weapon)  x  4/10  *  Augmentation  firepower 

Once  a  phase  line  is  overrun  by  the  attacker  the  weapons  are 
abandoned.  The  personnel  are  absorbed  by  the  defender  up  to  its  authorized 
level.  Those  remaining  are  rotated  to  the  personnel  pool  for  redistribu¬ 
tion  during  the  next  theater  cycle. 

Variations  as  to  when  the  defender’s  FEBA  is  "touching"  a  forti¬ 
fied  phase  can  be  a  user  input.  For  example,  one  might  say  that,  when 
the  FEBA  is  within  2  km^  of  a  fortified  phase  line,  the  defender's 
firepower  may  be  augmented  by  the  fixed  fortifications.  During  the 
Heavy /Light  Study  a  subroutine  (PHASER)  was  coded,  for  the  CEM,  to 
compute  the  distance  to  any  or  nearest  phase  line.  This  subroutine  can 
be  used  to  compute  the  proximity  to  the  defender's  phase  line. 

Losses  and  consummables  are  in  proportion  to  the  amount  of  weapon 
engaged  from  both  the  defender's  and  phase  line  fortification's  status 
files. 


There  are  several  means  in  which  one  can  modify  the  CEM  to  define 
a  status  file  with  any  or  all  phase  lines.  The  one  proposed  here  is  felt 
to  require  the  least  programming  effort.  Essentially,  the  first  three 
(3)  reinforcing  divisions  (what  up  to  now  have  been  called  reinforcing 
divisions)  can  be  used  to  define  the  phase  line  fortifications. 


^This  +2  km  in  essence  gives  a  fortified  phase  line  a  prepared  depth 
by  4  km. 
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The  CEM  currently  builds  a  status  file  for  each  such  unit,  both 
Blue  and  Red.  There  does  not  exist  any  logic  within  the  CEM  which  would 
preclude  these  three  reinforcing  divisions  from  defining  the  status  file 
for  such  fortified  phase  lines. 

Modifications  to  the  CEM  preprocess  should  recognize  that  for 
each  phase  line  specified  (see  Heavy/Light  Study  documentation^)  the 
first,  second  and/or  third  reinforcing  division  specifications  (status 
file)  would  belong  to  specified  phase  line(s). 

The  required  main  model  (CEM)  modifications  must  include  the 
estimating,  assessment,  and  resupply  logic. 

4.1  ESTIMATION 

The  entire  estimation  (ESTIMA,  ESTIMC,  and  ESTIMD)  process  must 
be  modified  such  that  the  friendly  force  can  recognize  and  include  the 
augmented  firepower  from  a  fortified  phase  line.  The  unit  should  be  per¬ 
mitted  to  attack  using  this  augmented  firepower  from  the  fortified 
phase  line.  However,  once  the  FEBA  advances  beyond  the  2  km,  the  aug¬ 
mented  firepower  from  the  fortified  phase  line  should  be  withdrawn. 

4.2  ASSESSMENT 

Only  minor  modification  to  the  assessment  logic  is  required. 

The  MATSUM  and  MYOUT  subroutines  should  unpack  the  fortified  phase 
line  status  file  and  add  its  firepower  to  that  of  the  defender  in  the 
firepower  matrix. 

The  FEBA  computations  can  remain  as  they  are.  The  fact 
that  the  fortified  phase  line  is  ±2  km  from  its  location  may  mean  that 
only  a  portion  of  this  augmented  firepower  is  available  during  the 
CEM  12-hour  assessment  cycle.  One  might  rationalize  that  the  firepower 
delivered  during  the  early  stage  of  the  assessment  cycle  might 


^Report  1068-01-79-CR,  op.cit. 
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have  some  shock  effect  over  the  entire  12  hours.  Therefore,  the  FEBA 
advance  is  not  unreal  even  though  the  augmented  firepower  was  available 
during  6  of  the  12  hours. 


As  earlier  stated,  fortified  defenses  (phase  lines)  which  are 
overrun  by  the  attacker  are  assumed  to  have  abandoned  their  weapons. 

4.3  RESUPPLY 

A  fortified  phase  line  unit  will  not  compete  with  maneuver  units 
for  supply.  As  previously  stated,  if  a  fortified  phase  line  is  overrun 
its  personnel  will  be  absorbed  by  the  maneuver  unit  having  just  abandoned 
it  (up  to  the  authorized  level  of  personnel  of  the  maneuver  unit.) 

Those  personnel  from  the  overrun  fortified  phase  line  not  absorbed 
by  the  maneuver  unit  are  rotated  to  the  theater  personnel  pool  for  redis¬ 
tribution  during  the  next  theater  cycle. 

4.4  REPORT  GENERATION 

The  impact  of  such  fortified  fixed  defensive  positions  should 
produce  a  separate  report  on: 

a.  Relative  contribution  to  augmenting  a  maneuver  unit's 
firepower. 

b.  Attrition  and  consumables. 

c.  Personnel  and  weapon  status  at  time  of  enemy  overrun. 
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PHASE  I  OF  ATTRITION  PROGRAM 
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—  SOT  rONNAT<SlJ» - - 

so*  FORNAT  <  20  I  3  > 

- ADT  1T.S  05)  CQ  NXTCUTnrX - 

SON  F0RNAT< I0F1.0) 

- LTOFT-nLUDF-ST - 

•  CAD  <5,503)  EPl.EP*  ,EP3 

- NBRS1-1TBVS*1 - ’ - - 

READ<S>SOA)  (RATEIL),Lb| , HAST ) 

- REA-OtTSTOWI - r?1TTr»TT«T  ,-ITVTI - 

READ  <  5  »SQA I  (0*S(L> ,L«| ,N»ST) 

- - RR ITE  1  6  ,“7C1 2  | - - 

7012  F0RNAT  I  IN  • / / / , I N  ,  * H AX  RATE  OF  FIRE  BY  REASON  SYSTEN  I -N • , 

- fllN  ROimo*  TC*_ASStS3NFNT"CTCtE>  *T - - - 

C  I F | NB V A , E Q ■ 0  ,AN0.  NRVA.EO.O  )  60  Tq  BSr 

— t - •  «  m  i to  rr-  t  TFT  nr, 7  pot  n - : - 

C  I F ( NBV A ,EQ<0 )  60  TO  BS3 

C - 00  ~30B  J«T»S - — - -  - 

C  3oS  RR  I  TE I  A  ,  }Q 7 )  j  ,  I FCB I  I  ,  J | , l • I , NS» A  I 

-x~os3  if<nRva,-eo<oi— SO"T0-»*R - —  • 

C  DO  )0R  J*|,S 

"C-30B-BRTTE  |  AT3Q7T  1 FT  H  TTVJTTlNinT  1TNVT7 - 

C  307  F0RNAT<TX,|2,|0X,|CFS<3| 

•c  Jtrf  FORT A-H*  -*  F/2|JX»»TRACTT0N  COUNTER  B’lTTERT",TrOR  »-*  J*  ,  IOX  ,  I ctb  ) 

c  _ _ _ _ _ 

•  SR  RR  I  TE  I  *  ,3  |  l>  <  RATE  <  LI  ,(.■!  ,NRST> 

- 3  n  -tor  n  at<  rr  ro  xtyr  »tet  w  r  »-*• ,  m  f  77*7T  »  xt rgF-77*  i - 

*« I TE  <  A  ,  3  I  2 |  IVNIL) ,L«| .NVTl 

-31*—  TORNAT-MN  ',77111  I N|TT*1  “flu  ANTtjF- V  E"H  JOLTS  BT  TywT^r. - 

I » «  ,/|N  .*YN«l|  b*,|QFA<|/IBX,I0FA.|| 

- - RRlTElA.Jnn  CONX,CONXA,ER1,ET2|CF3 - - - -  - 

3 1 o  fornat<///20x, 'Initial  value  of  x  for  Direct  sire  *  ,fa,2 , •  *, 

- 1— TNlTTl CTR L UT  or  «  'FOR  -XRTlLCCRT'FAT*— /EmyTPTILON'TOR'T'AC1 

*  »F7 <S , *  epsilon  FOR  X  OF  DIRECT  FlR£'«F7,S«'  eR*ILON  FoR 
.  3  r*  OF  ARTILLcRT' ,T7«Bl  .  . 


r~\*  ' .. 


******  W** 

-M 

^  ’  * 


I 
I 

I  I 

!t 


i 

E 

D 

E 

£ 

r 

r 


PHASE  I  OF  ATTRITION  PROGRAM 
(Continued) 


in¬ 

is 

4 

7 

■ 

4 

20 

1 

2 

3 

4 

5 

7 

• 

4 

0 

r«- 

33 

34 

35 
3* 

37 
34 
34 
40 
4  1 

42 

43 


( 

L 

L 


45 

4* 

47 

45 

44 

51 

52 

53 

54 
•  5 
St- 
57 

55 
54 
*0 
tl 

43 

44 

45 

47 

44~ 

44 

70 


'5C3''  FORMAT  1 3F7  #Tf - - 

»4|7eI4,320>  I  IKJ  IK)  ,K.NaV| ,NVT ) 

320  FORMAT <  *I',20x,,F|R1nS  MATRIX,  Ft  FOR  OlRCCT  FIRE  AEAPokS', 

I*  (ROUNDS  F IRfO I ' //2SX i 

2»upper  RIght  portion*//io*. 'shooters' • li*. 'Ta«6ETS' ,/ih  ,4*. 

3'L  I  J'  .41,1015, //I 

00>"l»|  iLBDF  . 

I  *  t  NO ( C  .  I  I 

J«IN0(L,2>  . 

READ  I  5 1 504  I  Irlt.Kl .K*NBV| ,NVTl 
7  »RlTE(4,32l>  t,I  .J,(F(L,K| ,KaNBV| ,NyT>  " 

321  FORnAT<4A,3IS,42,|eFS.O) 

- 4R  i  te  ft  rs22 1 1  iRiiii  - — 

322  F0RHAT«//25*.'U0RER  LEFT  PORTION  OF  F  •// 10*  ,* SnOOTfRS l 4X . 
I'TaR«e7S',/IH  ,241,1015) 

00  «  LaNBR51  ,|.R0F 

READ  1 5 ,504 )  (F <1 >K> >Ka| ,MBV > 

•  A* I TE ( A  ,32  I >  t,IN0lL,|},IND(L.2>,<F(L,K),KS|,NBV) 

- AR  I TC  (  ♦7323T"" (  IKZ  (  I )  ,~  f  aNBV  I iMVT  > -  -  - 

323  format < ' i ■ >2gx • 'k ill.  matrix* // 25 x,* upper  right  portion  of  x»// 

UOX,  'SHOOTERS',  liX, 'TARGETS', /|H  ,-24X,10i5) 

00  4  L* I • NBAS 

- RE  A  0 1  S'  5 0 4  )-T  GX I  L-,r»  -,  X  •  NB  V  I",  N  VTI - - -  - 

1*1 NOIL, II 

J»lNO|t ,2)  "  '  '  . 

4  *R I TE ( 4 , 32 1  I  L'I'J,<9KIL,K>,K>N4V|,NVT> 

4RI  TE  <  4 , 324  I  f  IfCZC  J  I  ,I«|,NBV) 

3*4  FORMAT 1/F2SX , ,L04£*  PORTION  OF  X  •// 1 0 X  ,, SHOOTERS ', 1 8X  ,» TARGETS ', 

- IVIH-,-24T,-)0T5) -  -  — 

00  1 0  L«Na*S| ,nbst 


|0 


REAO<S'504l  I  OX  I L ,  X  ) , X ■ | , NB V 1 

*R I TE ( A , 32  I  )  l,IN0<l,!l,IND<L»2>,CQK<L'K)»Ka|,NaV> 


1  'PH  JXI 


II 


00  I |  Lar.irOF  ■  - 

00  |l  x.nbvi.nvT 
FlL,X|*l«KIL,Kl*l.)/rFfLAXl«2.l 
00  1 2  L»NB4S|.lR0F 

*00  ( 2~ Xa  r",N4E - - 

P  *  L  ,  X  |  ■  (  0K(L,XU|,|/(F(L,KI«2.  I 


2  VNBRlKl 


"04  r*  -XaTTWTT - — 

SUMaO, 

00  1 4  "  'L •  |  .NTS* -  ‘ 

SUN.SuN»OML,r) 

IEisOH.E0V0.r  e4  to  12 - 

DNXaLoei  I  .-SuH/IVMXI.REPLI  I 

-VNBW1 xl a-SUH/DNX/RtPL - 

SO  TO  15 

»N|RlX»a4NfXJ  "  ~  * 


-j 


31 


PHASE  I  OF  ATTRITION  PROGRAM 
(Continued) 


rU- 

72 

73 
7a 
»s 
7a 

7$ 

71 

•0 

•  t 

•  2 

rj- 

M 

as 

it 

rrr- 

aa 


- r*~tff»)TiNcr- 

**ITC(*  ,»ci i 


*01  F0RHATl/SX.*VNBRa».lSF7 


c 

<r 

c 


(VNBRtK I ,Kal ,NVT ) 

.2) 


3  ATI 


JM 


00  | A  La| ,NRST 

CONa'COWX .  . .  .  .  *  - 

If  I  (L,GT,lBDF,AND.L.LE.NB»S).OR*L.Gt.lAoF>  CONaCONXA 

~~  VO  |AKa|,NVT*  ~  - -  -  '  -  —  — - 

|*  X(t,K)»CON 

"*bttE(«T37TT-,i  if2(  rr  nrrfiB  v  mTvrr 


T*r- 

*o 

r*i- 

A2 

r*3- 

AA 

♦s- 

»* 

17- 

7  a 


371  FONNATl •! • ,25* , 'UPPER  R|GhT  OF  H*TR 

- T/AX,-*5H00TE*S»  mx. ’TARGETS*/ IHiBX 

2  A  x  •  I  2 1  A  ) 

Dff~3l_Va|VNBjls 

V*L(L|«I 


jX  at 

,*L -■ 


(ATTRITION)1  , 

~I - JV - 


- on  ■ao-rBwarirNVi - 

)0  aT(l,X >aQK(L,«|/RERL 

“372  T0HHATT77 - tExT1  LORCR-LCTT- OF- HfTBTX— AT-  f  ATTKITTOTTiVT/Ax  . 

I 'SHOOTERSt , IBx. 'TARGETS' ,/|M  ,BX,*L  |  J>, 

- 2  AXVI2TAT - 

31  RR|TE(«.333I  (.•l*0<L,t>, INOlL. 21, lATlL.KI.KaNBVI.NVTI 

~333**F0RHATT5X.  J  IS.SX',  1 2F  A~»2 1 - - 

R" I TE ( A . 372 )  (  |KZ IK  I  ,Ksl ,NSV > 

- ao-j2~c-«re*rr7R»ST - - - 


•  Hlli'i. 


( 

- 177 - 

00  J3  K»| ,NBV - 

- 

2  00 

33 

A  T ( t  «  K  * -OK  1 L  »  < 1 /RCRL 

c 

'  -  *0 1 

202 

-  203 - 

J2 

C 

- c- - 

1 1  ;  I  NO  (1,2)  .  tXT(L.X)  ,'KTrr.TIfVT - 

1  HU) 


SUNaO. 

-AHtwauiryr 


•••  EFFECT  OF  above  STATENENT:  SU*  INITIALIZED  val  OF  1. 


— C - COWRUTE  WEARON-TTRC  IRTRTNSTC~VrtT)r~- 


21A 
215 
2 1 A 
-217 
2 1  • 
-717- 
220 
22  f- 
222 
227 
22a 
22*- 
22a 
227 


701 


~BR  ITE  'T~A  iTTBTTT - 

*  FORMAT  I//. IN  .25X . 'CONFUTE  REARON 

- 00~S0  "R7»m2 - 

VO(.0«VRER 

- VRER«0  • - - 

00  A 7  K  a  |  *  N V T 
- Sir. 


TTRE  INTRINSIC  VALUE*) 


■07 - 

jSaNBv I K  ) 

- 17tj5.-ta.tl1  "GOTO- AAT 1 - 

DO  AA  Ja|,jG 

— LLaJNxtK.JI  - 

SMaSN*  QRSILL)«Val(LLI»a2 

wirriwt - — 

A A I  I  V V  I K ) a$N 

A7  CONTINUE . . 


32 


r  ‘ 


L  ' 


I 


I 


[ 


[ 

l 


IK 

O' 


E 


r 


/  •  4  m 

'  *  k 


’  V.  * 


‘  ‘ - * 


PHASE 


I  OF  ATTRITION  PROGRAM 
(Continued) 


-22a 

WRITE!*, 70I*)~N*  . - 

229 

701* 

F  ORNAT  <5X.MrC*XTlON»,j3» 

230 

*0 ! TE ( 4  a  903  I  ( V V  1  K ) a  X ■ 1 , N V T ) 

23 1 

*C3 

FORmAT<SX,'Vv  a*,lO£|2.it 

232 

00  19  L*|,N*ST 

233 

SUHaO. 

-  231  — 

“  * 

"  00  IS  X  a  1  ,  N  V f  "  '  . . 

235 

IF! (LaLEaNBWS.AN0.K.LEaNBV).01a(La<aT.NB*S«AND«K.6T 

23* 

SUHaSuH**T<La1 ••VViKlataS 

237 

10 

CONTINUE 

23a 

lalNOIC.lt  - 

239 

V*L(L|«ISuM/VnBB< 1 I /BBS  ID I •*. 5 

VN£*avN£W*VALlL1 

21 1 

19 

CONTINUE 

212 

C 

-  .  ..  t 

2*3 

C 

211 

‘  ~ 

|FUBS<  |  ..VN£*/VOL0I.LT.Ef  1  1  SO  TO  *0 

215 

SO 

CONTINUE 

21* 

*  ~ 

»RlYC<4.4oil  vOCO  •  Vn£  t ,  £f  f 

217 

*B 1 TE (4.3391  ( VAC(L) ,t-l .NBST) 

215 

*01 

format"  phase  1  LOOP  |  DIO  NOT  CONVERSE • a 3E 1 1 .4 1 

219 

STOP 

250 

*0 

XOLOaO* 

25 1 

•  R 1 TE 1 4 . 370  1 

-252- 

*WW I TEI 4,3393  ITMtTUT.'Cai  .nRST  1  - 

253 

339 

FORMAT* IOX.’FjNAL  SOLUTION  To  BEAPOn  TTPE  1 nTR I  NS  f 

251 

1/IOX.tVAL  ■•aiOFB.1l 

255 

c 

254 

c 

257 

c 

4  All  JR  1 

259 

L*Sa  1 

240 

HBSaLBOF 

241 

K7SaNBV| 

242 

M7SaNyT 

2*3 

•  RITE  14,330) 

1  241 

3  JO  -format  i  rl  •  .3SjT;tX(L 

2*5 

00  90  J90-la2 

2*4 

WRITE (4,3  75  I  IlKZIK 

2*7 

375  FORNAT 1 BX , • L  I 

2*a 

DO  as  L*LSS aMl5 

2*9 

00  41  XaK7SaM7S 

- 270 - 

! 

c 

i 

«• 

i 

J*.SX.|2ta> 


27| 

272 

273 

271 

275 

277 

279 


00  71  NXXa I >20 
X0l0»XN£» 

XN£W»0» 

SUHaO, 

7000*1  • 

nO  -77-  LL"atcm»HT8- 


SUHaSuM* ( l.-X(L»LLl)*P(L t LL I •»» I LL  > *»NBR 1 L L I / VN ( LL I 
MOO*PROO*Xll,LL>  - 
00  75  K*K7SaH7S 

lalNDtt.ll - -  - 

Ufa  F<L(K|aSUM 

-oown«(1  ffMonyiftL  <k  )  *vvui  •  v7re*n  i7*aos(k7  *irrmL  raOEf  i~ 


203 

2(1 


|aVN80fK)fVN(K| 

•x»t,o»Bi  .-uf/eo*N 


33 


J 


4 


PHASE  I  OF  ATTRITION  PROGRAM 
(Continued) 


■-til”'  -  XNCW^XNClUXTCrM  - - 

284  75  CONTINUE 

287  C 

III  C 

207  C - “  7 - - - 

270  IF («BS< l ..XNEa/XCID) .LT.EP2 I  60  TO  87 

—  27r- - —  -77  coNrtNur  -  — - 

272  **|TEtt,607>  L • *  X  I L . KK I  ,  XX ■ | , NV T  I 

27J  6C»  FORMAT)*  X  DOf*  NOT  CONVERSE  FOR  NEaFON . , I 7/ 1CF8.3/ 1 0F8. 3  I 

277  STOP 

27S  87  NRlTE)4,33lt  L  .  I N D  <  L  ,  I  I  VT  NO  (  l  .  21  , N X  x  .  (  X  {  l  . X  H X«K7 5  ,  M7S  > 

27*  sS  CONTINUE 

- 277 - 33  |  TORM A  T  TS  X  .'31  7'Tr2 8  VI  J  VY2T7  f2 r'STRl - 

278  LBSaNBRS I 

-  277  M8S-IR0  F - - - - - 


300 
—  1 
302 
- -3OT- 

307 


30* 

- - }07 

308 

- 3tl7 - 

310 

—  3M - 


312 

313— 


317 

- 3« - 

311 

- 317  - 


N7S*NBV _ _ 

RR I TE  <  4  >370 1 

- vocontinue 

370  FORMAT  1 / I 

-  »rite  uvrerm - 

7018  FORMAT  )*|*.|7X,*A  V  A  1  L  *  8  I  U  I  T  v*./|H  ,|0X. 

I~*TR aCTI ON  OF  *SSESSME7rr  CyCLE'T»R6ET  ”lS-  A V A l L ABLE  TO ~ ShOOTER * > 
c 

f  *••••• 

c _ 8 _ 

00  |03  L«l . LfloF 

- 00'  10 1  -*■*!*, 'NS V - 

id  a<l>ki*o« 

- -no-HR-  it  »Nrr  r  pm - 

102  AIl.K|7| ••X<L.Kl77< l./VNBRIX) > 

-  TO 3  CONTINUE -  - - - - - 


318  RR 1 TE ( *  >  *2C I  I |KZ<  17001  il700aN8V| .NVT) 

317  -  620  FORMAT<|H  .20x,*UPPCR  RTSHT-Tumx-AVl7X.'*K«»>T0{*XTHn 

320  *R | TE ( 4 .623 ) 

— 3*1 - wxcrm  ,cbot - : - 

322  NR  1 TC I  4  >  *2  I )  l  <  I  NO  I L  •  I  >  .  I  NO  >  L  •  2  I  t  I  A  I L • X  I .  X  «NB  V |  ,NVT> 

“  323  -  7CI  CONTINUE  -  . .  “  -  -  - — 

327  421  FORMATlSX.3l7.lOEl0.7l 

- 3*S  -  DO  |0*  L“NB*Sj  »tRDF - 

3*4  00  |07  K ■ | «Nev 

- j77 - 1ff7  -*Tc-.R1»1'.»TTCpn  ««TlV7VNBRTm - - 

3*B  104  CONTINUE 

3*7  -  NR1TE<4.6221-(IK2(T7aorrl700-1TNBV> - — . . 

330  422  FORMAT)*  r|X,>LO#ER  LEFT  MATRIX  A • / 1 NX • *K> • • 10 ( *X , I  7 > ) 

33,  '  NR1TEI4.6231 - -  -  - -  - 

33*  423  F ORMAT ) 8 X , * L  I  J*) 

- 3-33 -  '00-702  X»NBTrsi'7ITR0rF - 

337  *R|TE(«,42|)  Lt IROlU.I I . tN0iL.2> i(A(L,K| ,K>I .NSF) 

335  —  7q2  CONTINUE-  - - -  - - - 

334  C 

338  C  8. A 

- 337 - C - 

370  XROF I »XR0F ♦ I 

37 1  NR*5A«N*ST*LRoT  -  -  -  ' 


34 


PHASE  I  OF  ATTRITION  PROGRAM 
(Continued) 


“  362  - 

— 

-N8*S*»N8»S-l.B0f -  ‘  —  . . " 

3*3 

NB*SAi*NB*SA.| 

3**1 

N*SA"NB»5a.NR»SA 

3*5 

if inb*s«.eb>C)  so  to  113 

36* 

00  113  LL* 1 .N0*Sa 

367 

00  | 08  X*N0V|,XROF 

3*8 

IC6 

0»LL .* »« 1 .-FCBlLLl  . ~  ‘ 

368 

DO  |06  K  •  |  ,NBV 

350 

IC6 

0<LI«K>*0. 

35  | 

00  1  1 0  K«KRDF 1  *  N  V  T 

352 

no 

0  <U  .8  )  *FcB  1  LL  > 

353 

U2 

CONTINUE 

"  '  356 - 

1 1 3 

iFu*of i.gt.n*sti  se-ro  r2* 

355 

DO  I  2 «•  LL«NB*s*  1  ,N»Sa 

356 

00  | 2 |  K*N0V|,NVT 

357 

121 

0  ill  »k 1 *o. 

358 

00  | 23  K *  1 • NB  VOF 

358 

122 

0  <LL  >K  > • 1 ,-FCb ill  1 

- -36C - 

' 

-00  1 23  K  *N8 VOF  1  ■  NBV - - - 

361 

123 

0<LL>kI-FcBIllI 

3*2 

126 

CONTINUE 

3*3 

•6ITCI6.33SI 

3*6 

335 

F0NM6T1//  2SX  (*l  matrix  ART1llE*T  «  leth»l  I  tt  1  •  , // ) 

365 

128 

IF(NB»SA.E8>a.ANO.NRRSA.ES.O)  GO  TO  1 62 

- 186 - 

c - 

”  '  '  . .  *  '  . . 

367 

C 

368 

C 

LllJICl 

3*6 

c 

370 

00  1 38  K  ■  | ,NVT 

37 1 

|F(x.&T.N0V)  G0  TO  130 

-  372- - 

“  “ ' 

L138*L*0T|  -  - - - - -  ' 

373 

LS*NB»Sa 

378 

NI36*N*ST 

375 

XLNE**NBST«LRoF 

37* 

GO  TO | 3 | 

377 

130 

U38»lB0F| 

~~jTf 

N136*NBKS  "  -  -- 

376 

LS*0 

3*0 

XLNE«*N0*S-L8oF 

381 

131 

XLNE**XLN£»*CONXa 

3«2 

K  1350*0 

3*3 

X  1 355*0 

- 3*6—  ' 

- -  * 

00  137  ir37*l7?t . . . . 

3«S 

XLOLD.Xt.NE* 

3«* 

XLNE**0. 

387 

DO  |  36  L*L  1  36  ,  N  t  36 

3*8 

PROO* | • 

3«6 

SUM.O. 

3^0 - 

'LO*L'S '  ’  - 

36 » 

DO  1 33  LL*L 1 36 «N 1 36 

362 

l*INO(LLiM 

363 

L4*lS*I 

366 

SUM*SuR*RATE(LLl*Q*S(LL)*XTLCtKl 

365 

PROO*PROO» 1 1 ..XlLL  *x  »  >••< VNBRt 1 1 *RATC ILL  1 *0*5 1 LL 1 *0 ILO .K 1  I 

3*6 

- 132 

CONTINUE  -  - 

367 

*lL  •*  1  *A T 1 L» K l*SUM/lVNBRlKl6R*TElL 1*0*5 1l 1*1 l.-PROOl > 

368 

1FlXlLtK».6T.|,l  GO  TO  |3S0 

35 


.in  i  —i,  i ■  ininiwwpaiBpw^mi 


■a— < 


PHASE  I  OF  ATTRITION  PROGRAM 
(Continued) 


i. 


i. 


I 

I 

I 

£ 

[ 

I 

[ 

& 

C 


34*  — 

400 

<l0| 

402 

403 

404 

-  4  OS - 

40* 

407  -  * 

408 
40* 

410 

-  <rn - 

412 

413  - 

414 

418 - 

41* 

-  <m - 

418 

-4I-*  -  - 

420 
4*1  ~ 
422 


■ . iFrKtvui'.tuo*)  «o  to  "nn  1 

GO  TO  13*0 
13S0  X ( L  , K ] ■  |  . 

K 1 35Qa* I 350*1 

GO"  TO  1 3*0  ‘  - -  ' 

I3JS  X<l.K>"0. 

.  XI35S*K| -  - 

13*0  XLNE**X(L,KI*xLNCk 

134  CONTINUE  '  ~  '  - - - - 

IMXINES<EQ<C<I  GO  TO  138 
|FU8Sl|..XL0L0/X|.NEt).LT.E83l  GOTO  |  38 

10 


- 4*3  — 

424 

- - 

42* 

*—427~ 

428 


8«ITE (* ,*025)  K  .  <  X (L,X I <LaLI34  »N |34) 

*025  F04HArl3X,IS,3X.8E15.*5)  - -  - 

137  CONTINUE 

1  r  I  K  .  L  t .  N  *  V  I  *  81 T  ET  *  ,  *  I  2  )  K  i  I  X  ( L  Tx'  I  ;  t  »L  8  0>T<  N  *  S  r  | - 

iriK.6T.NJVI  *8!TE<*»*12I  K,(Xll.,K> ,L«LBDFI ,N8»S) 

* i'Ttonnat n" j  a«t UTf*r  ooe5"not  converge  k  ••  ,r4> iox Tior eV3 >■ 

STOF 

•  138  -in  371  (Cl  1 37 - - 

DO  | 40  Lal I  34 ,N I  34 

140  'A  I L  <H  I  *X  T^  <1C  ) - 

88  i  TCI *.*00* I  K<H|37(KI <K|350<KI355 

-  “WC7-F0WM  *7  rror;  4V*I - 

I3»  CONTINUE 

- *8iTcr*,7oin - 


-4*7- 

4*0 

-4*1* 

432 

43*- 

434 


II 


- 4**- 

43* 

4  37' 
438 
4**' 
440 

- 4*T- 

442 

443 

444 

—4*5- 

44* 

- 447- 

448 
—  44* 
450 
-451 
452 

- 4  Ta¬ 
xi* 

455 


*8  J  TE I  *  >  *2C I  I  IKZI  1400) ,l400aNBV| ,NyT) 

8* I  TCI *,*J3I - - - - - 

DO  405  L  •  |  <  Ng  j S 

8«iTci*.*n  i  -  vrn«0TL7n  ;moTrr2i n  aIl  ,kt-,k»nbvi  ynvt)  — 

406  CONTINUE 


‘44  TTE  K  *  .  *72  )  I  PC  ZT1 4001774 CO*  rVWBVJ - - 

*8 | TC I  * . *23  I 

-  -  —00  40*  L«N8«si  ,N*rT - - - 

•  8 1 TE I*.  *2  I  I  L • 1*0 ‘L, | ) , I  NO  I U. 2> . IAIL.K)  .«■! .NBV) 

--  40*  CONTINUE -  - - — •  — -  - — 

GO  TO  1400 

—i  4*  -48-rrc  i  »',34*i - - 

3d6  F08NAT  < IOX . 'NO  A8TILLE8T’) 

1400  88  JTC I  I  4 )  NBV.NBVOE.NBVI .NOVOri ,NB*S,NB8S1 ,N8V,NRV0r,NVT, 

I  N*SA,N8St,L80E,L80F| .LSOF.LBOFI 

-*8fTEf I4»»« INOlt . J> »t«l .88»Tr. V*T.*T  ‘  “  - - - 

*8|TE(  I  4  )  I  |  Me  .8  )  <«•!  ,NVT  )  ,La|  ,N8$T  ) 

- BBUCrlNTrtHTL.BI  .'*4|T8VTT  il.*r7N*rTT - 

IMN8SA.EQ.0I  GO  TO  1430 

-  88ITEM4)  HOlL  ,81  ,8«1  ,WVT|  ,-t«l  ,N*SA1 - -  "  - 

|4)0  88  I TE | 14)  IBatCIl) »L»I ,N*ST) 

'  88jTEII4>rl1Nj(T7,J>.I»i;NVT>,ja|^S> 

88 1  TE I  I  4  »  IQ8SID  ,L«|  ,N8ST  ) 

- 88tTC11-4t— 148  V  t4T,  8*1,  NTTl - - - 

STOF 

ENO  -  -  -  -  -  - 


f 

j 
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PHASE  II  OF  ATTRITION  PROGRAM 


UNCL»SS1 

1 

2 
3 

--A 

& 

-  -  -*~- 

7 

-  I 


>»2a.aTRITTT  j  I  .FS3/V|~ . . " . . 

SUBROUTINE  N»T<RECi«.N,N*.L».L2iL3.ttl|R2,K3,lN0iJ.JJl 
DIMENSION  REC(M.N) • I  NO (30, 2) , |KZ(20> .N*( |7> 

00  I  MO  I ■) «2o 

*"  •  i  i r 2 crc 1 1 *mo i  --  - -  - . *•  ‘ 

lTtj.Ea.ll  *R  t  TE I  4 i *00 ) 

-  •setrxoRMEm-ni - - - - 

401  FORMAT l *0* ,2o, , 'M*TR | X  ' t  2q  AM  I 

402  FORMATED*  ^SX.^URRER  RlSMT  RORTION-  «»LUE  VS.  REOI*' 


40 3  F0RNATl2X,3lA,SX,|2Fa.3l 

40  A  F0RMATt«C'.2§f,*L0»ER  LETT  TORTtON  ( 

404  FORMAT < SX, *L • .3*,* 1 ' 1 3X  t ' J ' ■ S> . 1 2 1 1 ) 

- ««rm*-,  *eri  ux - - 


tRED  VS.  BLUE) *1 


IFljj.EO.fll  SOTO  22 

WRITE!  4. 4021  - - - 

WR I TE ( 4 .404 1  I IXZtKI .KBK2.K2) 

- 00  1 0  ~WV|  ,Ll - 

WRITE  I  4, 403 1  L.INOtL.I I ,1  NOIL, 2) , t ReC t L .X > .K-K2 . K3 I 

“i  OTowmroE - 

WRITE  (4 .40* I 

•  •  wRrrriivton  Titn  rrrritsT.it  n - 

00  20  LBL2.L3 

WR  TTE 1 4‘, 403 1  LVTHOfEVl  I  ,lND  tLT2rT.t*ftU-,*  )  .K.|  ,K"|  )~ 
20  CONTINUE 


22  WR I TC I  4  t402 1 

- wRTTrrwTBSTr-rmnnvrBrtiOT - 

DO  30  La |  •  L  I 

- WRI  ITT  *T*5TT  CTTR0TC71T72N0  ter*  7  ,T*E*  a ,  K  )  ,  K  aKTi  K  j  , 

30  CONTINUE 


WR|TE(4,4SRI  ( I KZ I K  >  .K«l .« 1  I 

- 00  TO  VUlitV  — — - -  - 

WRJ  TCI  4, 453)  l • « "0 1 L . 1 1 . I  NO t L . 2 1 . 1 REC I L , K ) . *■ I ,K I ) 

— AO  COHTTNUE -  _  - - 

4S3  F0RMAT<2X,3lA,SX,|2E9.3l 

— 45A  T01TKX tTSX  ;»V  VJTPT*  T3 XT’T'TrTT*T - 

RETURN  _  _  _ _  _ 


ObRrTT  RR I  NT* 


PHASE  II  OF  ATTRITION  PROGRAM  (Continued) 


UMCL»s$rriEo»*t-*fRiTT( ( i .r*r/vj“" - 

1  DIMENSION  1*0(30. 2> ,INX(2c,S) ,a!30,20> .0(20.20) ,P(30,2Cl  . 

2  I  BATE (10) ,e*S( JO  I ,VV|2fl| .TALI  30  I ,1*2  <20  I , AP I JO  ,2o  I  ,  * T ( 3C  .20  I  , 

3  2  r 130,20  I ,NAn6£( 30» iVHIICI ,VnBN!30> ,Fn«2gI • |T«30I .MV* (Jo  I ,Vnb!2CI 

N  DIMENSION  COloN!2I ,LBI 1 1  71 'LBS! 17  I ,Lt3! |7I ,LIN! |7> ,LBS! |7l 

S  1 ,L«*t | 7) ,L»7 I  I  7) ,LB«( 171 ,LI»I I 7» ,L»|0( 171 

*-  DATA  COLO*/ ' BLUE • » *  NED  •/  . 

7  N£A0«S.S7t>  lBI ,LS2,lB3*LBN,lBS,lBa.LB7,LBB.LBT,lBI0 

8  S7t  F0RMAT!|7aN> 


♦ 

10 

II 

- r*  — 

13 

is 


NE AD  !  I  N  J  NBV.mBVDF tNBVI .NBVOFI .NBAS, NBAS  I ,NRt .NRVDF  >NVT, 
i  nasa, hast , lroF ,lnof i ,lbof .lbofi 
bniteib.bioi  nbv.nNv.nbvof.nnvof 

8 1 C  FONMAT(*I«,2ox,»FNASE  2 « , IOX , • l NPuTs ' // I OX • ‘NUMBER  OF  BLUE  vEM|CL 
I  ,  •  ES  *  ,I2X,IS,iO*,,NUMBEN  of  red  VEM  | CtES  •  ,  1 2X  ,  1 N/ / |  0 X  ,  •  NUNBF N  of 
2,*0I«ECT  fire  blue  vehicles*, |N. 10*. ’NUhbC*  of  direct  fine  RED  Ve 


IS 

14 

17 

- FI - 

It 

20 


23  _ 

2  S 

24 
27 

2f 

31 

32 

33 
3*1 

_3S 

37 

3t 
NO 
N  I 

- -NO - 

N3 

NN 

NS 

N4 

N7 

Nt 

SO 


3  , *H 1CLES* , I N  | 

«EAO< I N  »  II  InOIl.J) ,L"i •NBSTI  ,J«I  ,2> 

NE  AO  I  I  N  )  |  IF|L,KI  ,K«|  ,NVTI  ,(.■!  >NRStI 
'■  CALL  mat  IP  ,30 ,20  VlI I , NBAS • NBAS  I «NrST ,NBV , N8V l ,NVT, | NO, 0,1  I 
REaOI I N )  |  lAIL.NI ,K*| ,NVTI ,L*1 •NBSTI 

call  MAT  I  A , 30 ,20 ,LS2 ,NBRS,NBaS I »NrST ,NBv ,NB V I «N VT , 1  no , I ,0  I 

IFINASA.EQ.Ol  so  to  n 

NEaOI |N|  I IDIl.NI ,x«| ,N»T| ,L«I , NASA  I 

N6a»Nb*S-L80F 

-  NBA  I -NBA* I - - - - ~ 

CALL  mATI0,20.20,LS3, NBA • NBA  I , N*Sa  «  NBV ,NB V I • NVT , | NO . I . I  I 
N  REAOllN)  (RATeILI ,L»r .NRSTI 

NE A0< I N |  (I  1 N  X  < I , J 1 ,1*1 ,NVT l ,J«I ,S» 

NEAO(|N)  IQRSlLV ,LaI ,NWST) 

REaO<|NI  IMVRIK) ,K«| ,NVT» 

NE A0l5 . 50 1  I  B  1 0  ,'Z  ,NCF  -  - - - 

Scl  F0RMATI7FN.NI 

REA0I5.S 02*  (RAN6CILI.L-I, NRSTI 
NE  AD  !  5  •  50  3  I  EPS.MXZ 
RR I TE I  4 ,4tB I  cFS 
4S8  F0RMAT<//|0X,>EFS  ■•.Ft, SI 

-  -SITS  FORKATlTB. 5,131 - - 

502  FORMATllOFS.Ol 

NE AD  I S • S02 1  IVNIxl ,K*I ,NVT1 

4N | TE 1 4 , 4 1 i I  INATCILI ,L*I .NBAS! 

AN  I  TE I  4 , 4 1 2 )  |RATE ID ,L*NBBS|  ,  NBSTI 
BR I TE I  4 , 4 | 3  I  IRANQE(L) ,L"I .NBAS! 

- BN  ITE  1 4  ,'4 1  N  I"  (RANSEILI  ;t»NBBS|  ,NBST)  — . . . 

4(1  format! *0* , lex, 'NaTE  OF  FIRE  BLUE  •  ,2X , IBF4. I  I 
4 | 2  FORMAT  I  *  •  ,  IOX  •  *NaTE  OF  F |RE  REO  *.2X,ISF*»I> 

*  I  3  FORMAT! *0*  ,  I0X,'NAN6E  FON  BLUE ' > 5 X  ,  I SF 4 . | I 
4 | N  FORMAT!*  *,IOX,’NANOE  FON  RED  ' «SX  ■  TSF*. | I 
BN  ITS  1 4 , A | S I 

- UtJ— *0~KAT  ,7irv - 

BRITE I  4, A | A)  X , M VB ! X  I , VN 1 X  I , COL OR  I  I } 

AO  CONTINUE  - •  -  -  ~ 


SI  00  A I  KbNBVI.nVT 

■*•2  RNITE(4,A|4T  K.MVRlKI ,  VN I K 1 .COLOR  I? )  ~ 

S3  Al  CONTINUE 

- *N - A|A  format!  |7x,  ra.TNr,  rSVTAX.TA.  I  srOX.ANt -  - 

»s  A | S  FORMAT! *0* , IOX , 'VEHICLE  R • ,SX , **EaFoN  TtFE S •  , S X , • KUMB£N  OF  » 

SA  I , ’VEHICLES* I 


■'Mf. 


2. 


Ml  'WW 


PHASE  II  OF  ATTRITION  PROGRAM  (Continued 


- WTtr x«t,h»st" - - - -  - -  — -  *  — - 

|0  V»L<U»I. 

DO  |  I  Ka|  ,NVT  .  — 

|1  VHBR»K>»VNlKJ 
DO  *0  L*l,lROr 

IF et.«T.U»0r.*MD.  L.lE.nBxSI  so  to  *0 

- ROi .«  a  worm  /»TD - 

DO  •  *  Ka  |  ,  MV T 

- IFCL.Lt.LOCTFiitre^ic.-Ct.NOWJ  So'TO  •  » - - - - 

IFtL.GT.NBRS.iND.K.GT.NBV J  6OT0  TO 
'  tfiro».lt.t  J  SO  TO  ■«  - - - - - 

*F(L>K>aA(L.KI 

- fforo-** - 

8*  *FIL.Kla*(L.K|aBO« 

-|T  CONTI  NUT - - - -  - 

*0  CONTINUE 

JUNpa0  -  - 

00  o  Ka | ,NVT 

— o~vwf(KT-VTf(  n - 

CALL  MATlaP ,3o  >20 ,k>0 ,NB*S,Nb»SI ,N>ST ,NBV ,NNVI ,T  .  T  ,  I  NO  ,  I  ,0  > 

- ¥*£»■•  fiYT - 

00  27$  NXal,|$ 

- vold-vnc* - 

VNC»a0. 

- B8-yf-inrr;im -  - -  ■  - - —  . ■■ . . 

JXaHV«(K) 

- SKXaO - - - - - - - 

DO  *2  Ja|,jX 

- CTafH*TK7jT - - - - - - - 

SN*a$H*»0»$l LX  > ‘ViLlL* I aV*L«L* > 

- i  2  -COWTTNUI - 

*6  VVtKlaSnX 

-  «RiTnrf-*5ornrvvTKi-,-ini|.nvn . . . 

*50  F0«H*T<*0  * , * W(K I  ■«l|OCi2,a/TxaloC|2.al 

- -ITT3WNT.tO.  IT  eO^TO~T*C - - 

00  200  L"l  ,N*$r 

nr»-tt»c - 

LOOK* | 

- - 1TtLT6T,T10Ti»N0.L*trTWB»n— BO'TimO - 

IFlfGT.LBOFI  GOTO  I  2* 

- cook«o - - 

KI20-I 

- rr2o«NiT - 

IF IL •6T.NB*S  I  60  TO  ||2 

H  1 20-NBV  I - - - -  - 

N|20"N«T 

111  DO-|3o-Kawi2o>im - 

P000*l • 

- $08,0; - 

DO  ||$  LL*K|20iN|2Q 

--  MOOap*flOaMT^*Tlt  ,TL"na*Vlt»irrut1 - 

»UWa$uH#U  ,.|  I  .»«P<L  ,^LL  I  I  -  'VNBRUI  *  I *P <L ,LL I  a W ILL  I  aVNBR  ILL  I /»N  (LL  » 
l|»  CONTINUE _ 

- UP«PtP»TXTTTCT*TI  .  -PROD  )  •  (TV -  riT»*P  |VJTTTT»VWO*im  •F'Ct'JT I7*  VV  IKT - 

I  *VNBR I  X  I /VN| k | 

F I L ,K I "UP/SUN  . 


39 


r  -  na  i 


PHASE  II  OF  ATTRITION  PROGRAM  (Continued) 


l*tN0i  C7f> “  "  ~  '  ”  '  . 

At  «t  »K  l>VNBRt  |  I.SBSUl.FU.K  I.FU  ,K  ) 

120  continue 
60  TO  I  *15 
I2S  LI2S«L*DF| 

H|)6«NB«S 

“  A  |20*mVvT 
NI20*N*T 
uS«0 

60  TO  12* 

12*  LI35*l"OF|  — -  -  .  - 

H 1 35*N*ST 

- LSANBpS^ lbOF - - - -  “  - 

K 120* | 

NI20*nBv  -  -  - 

I2S  l-INDU.I) 

00  | Ho  K>K|20,Nl20 
L«HS 

mod*!*  " 

SUHaQ. 

00  1 3B  LF.LIJ6."I3*'  -  -  • 

ir.|H0Ur  ,1 1 

LQaLB.l 

_ fHQD*MOO»>  I..AUF « K  >  I «« I VNBIII  1FI  .*aTE  U  F  >  ‘OPSUr  I  .REp.O  UO  .  K I  •  2/ 

SUH-SUH*VHBF(  in. HATE  <tF) ‘OHS  UFl.AILF.lt) 

1)5  CONTINUE 

ATU  .K  I.VnBHI  I  I.VNBR(K).HaTEU)  .BBS  I  L)«a(L.K).(I  ..PHOOI/Su" 

1.0  COHTIHUE  * 

1 .5  SUH-O. 

- r*rHonr,n -  '  . .  - 

00  |«o  F*Kl20,NI20 
SUH.SuH.aTIL,*).VVU).«,5 
160  CONTINUE 

VALU»*I3uM/VnB*I  |1/6*5lL)  >».,5 
»HC»*VHC».VAtlL> 


-2(T0  CONTINUE - 

00  250  K*l  .NVT 

ifu.le.nbvi  soto  23o  - 

l2.0*I 

h2.0*nB«S  . 

60  TO  2)3 

-2)Ol-2fO*NBirTr - - - - 

m2.0*N«ST 
233  SUHaQ, 

00  2.0  LL.L2.0  *H2.0 
2.0  SUN.  aTUL.F1.SUH  . 

IFISUh.LE.  0.1  60  To  2.2 

- rNfnmnirrFExrT»3UH/ vnih  mi - 

VNBRlK)alFN(K).VNIK) 1 /L06 I FN I K ) / VN ( K I  I 

BO  “TO  2*0  -  -  -  . 

2.2  FNUlaVNUI 

VTfBN  (  KIHVNTX  I - 

260  CONTINUE 

- rF,IH*2V6T^m60-TO~2*0 - - 

|F( ABSl I .-VNE./VOLOI .6T.EPS)  00  TO  2A0 
'  '  "jUHpa  |  - . - 


40 


PHASE  II  OF  ATTRITION  PROGRAM  (Continued) 


-•  2*000-7*5 ~K«liNVT - -  ' 

VNBKIk VNBR ( K I *VNB IK)  ) 

2*5  VNS(«)«VNb"(K) 

RR I TE ( * . **7  >  I VNBM<K> .Ka| ,NVT> 

**r  rO*»f»T«5X,*«-B»*<*>  "•*;T0f7iT2» - 

275  CONTINUE 

- W*TTrT*^*0TT“m57V0CB7e*5 - 

*ci  format!*  loop  does  not  converge  *  •  Jem. §) 

2*0  RRTTE  ( *  t  *02T -  - - 

*e2  format! • i ..sox. •••  results  •••//2ox,«vcmicle  Results* , sox 

JWORTMr*//  IOX,*T»,RX,*Nn)*.7X,*FN!  I  r*  ,«X.*N>B*R*,SX,*  !• 
2  * (N-BAR) |.*2* >3X,  'FORCE  SUM* , | *X . * ! 1 1 » // > 

— »ff7-  ro  R  M  A  tW,T  j"2.  *n - 

SUM-0. 

00  2**~t«|7WVf - ~ 

VNVALaVNBRl I l.VVC I  I 

- STJM-SuM.'VnVAl - 

RR  I  TC  (  «  1*0*  1  I.  VNl  I  I  ,FN(  I  )  .VN8RI  !  )  ,W<  I  I  .VNVAL 

- J5-HV* n i - 

DO  2**  J-i.JS 

- 1  ■  1  NXCT.JI - 

VALS"VAL<Ll**2 

- rrt  j.stvi  r~go~To~m 

RR I TE • * . AOS  I  VAL*.L 

- goto-t** - 

2*5  RR I TE I  * .*0* I  yALS.L 

2**~CONTTMT€ - 

IFII.nE.NBVI  60  TO  2f* 

- *R!Ttl*.*C7l  SUB" - 

S 


.••CAPON 
*2 • «  t  X  • 


*05  F0RmATI**«.RB(.C|2.*I  .  I SX  .  1 5  I 

«o*  formatt  * -•  ,r»x,rr2.* — ,-rsivm 

2*f  CONTINUE 


call  mati *t, ja««o(Las,NBR3 .hors i ,n»st .nbv.nrvi ,nvt, ino. t , i i 


PHASE  II  OF  ATTRITION  PROGRAM  (Continued) 


do  jos  C-wMsi  .r»cr  .  "* 

3C8  8(t.,K)*FlL|K)/VN(KI 

C*UU  MAT(r.30.20,LB7,LBDF.RB4SI •LBOF.NBv .RBVl »NVT. 1*0.1 , I  I 

oo  sit  t  * i .ibof 

SURaO. 

00  3IO~*«NO''n7KVT  " 

3|0  SURaSuH*FU,X| 

3 1  I  Q*S(L|aSU« 

00  31)  L-NB»Si ,L*OF 
SUnaO. 

00  312  Kai.NBV 

3|2"3UHaSuH»f  (!.•«  j 

3 1 3  a*S(Ll*SUH 

■RITElA.AQBF  . .  ~  -  - 

*00  FORM*T(Mt,<ICX,**««UN|T|ON  EXRENO I  ror  DIRECT  flRf  HEATONS*//) 

00  320  LLaldBOr 

320  BRlTE(4,40*>  tL  .8»S(LL)  .COtORI I ) , l«0'LL, | I , IN0UL.2) 

. 00~ 32 1  LLaNBis  i  ,‘lbBF  " 

321  RR ! TE ( 4  t*OB I  tt<aBSlLLI,COLOR(2l,|ND(LL.|>.lNOILL.2) 

40*  FORHAT< IQXtlA.ElA.AfRX • A* «BOX *2131 


V 


K1 

I 


r. 

’  i: 

i 

i 

i; 

.  i: 


soooooooooooo 
•  o  oo  oooq  oooob  e 


eooonoooooaoi 
r»oae  B*oqr  sbooc 


i  O  Cl  b  C  DOPOOOOb 


ON  «OON  "MJO- 


►  <  0*1  OO^OJbOOOl 


neOODObCOBOCtOC 


o  o  o  o  o  u  a  o  oc*  o  c 

♦  I  «  I  «  I  ♦  I  «  I  «  I 

Cl**»  »  »•  <9  T  T  7  o  ®  — 

O  n  n  n  n  »■  k  a  k  -  o  « 


B  3  -Q  •  8  —  o  —  —  -  B 

0  9  C.  b  OO  09  OO  OO 

♦  ♦  ••  I  ♦  II  I  ♦ 

oo  *  «  *>•■»  */»►  -C 
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